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This invention relates to control systems and, 
more particularly, to Systems for controlling the 
flow of traffic along streets and highways by means 
of signalling devices at intersections or other suit 
able locations. 
The present invention provides for certain of 

the objectives set out by my Patent No. 2,173,596 
in an improved and more economical manner, 
together with other features not disclosed 
therein. 
A central or master controller is contemplated 

with intersection controllers connected thereto by 
three trunk conductors, including one serving as 
a common return which may be the grounded 
conductor of the power distribution system. Each 
controller is provided with a synchronous drive 
motor operated from a power supply local thereto, 
with said controller normally actuating signalling 
devices, assumed to be signal lamps, cyclically at 
predetermined times in each cycle. The intersec 
tion controllers are controlled Over the trunk con 
ductors selectively from the master controller in 
such manner that they will operate their signal 
lamps in any of a plurality of different manners 
as, for example, cyclically at predetermined times 
in each cycle, cyclically at other predetermined 
times in each cycle, to provide steady signal indi 
cations, to provide flashing ones or to extinguish 
all of the signal lamps. Each of these opera 
tions, including shutdown, will be termed a reset. 
In describing my invention I show arrangements 
for six resets, although a greater or smaller num 
ber may be employed. 
Since all of the intersection controllers are 

connected in multiple to the trunk conductors 
and Operate in Synchronism, the flow of traffic 
may be coordinated through successive intersec 
tions in one direction for one reset, and in the 
other for a second reset to accommodate for va 
riation in traffic movement along thoroughfares 
as, for example, the difference in prevailing direc 
tion of flow toward the business district in the 
morning and away from it in the evening. This 
is accomplished by means to shift the offset of the 
various controllers for different resets. By off 
Set is meant the relation between the beginning 
of the traffic cycle at a particular intersection 
Controller and the beginning of the cycle of the 
master controller. Three different offsets are pro 
vided for illustration. 

t is desirable that means be provided in a sig 
nal System whereby signals at certain intersec 
tions can be reset independently of those at other 
intersections. Illustrative of this, there are streets 
in the industrial districts of some cities which are 
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2 
practically empty early at night and it would be 
desirable for the signals in this section to be dis 
continued from stop-go operation. To effect this 
operation, I provide, as a feature of my invention, 
means readily operable whereby the intersection 
controllers may be grouped and each group con 
trolled independently of the others. Group as 
used herein does not necessarily represent physi 
cal relationship of the intersection controllers but 
rather those controllers which have substantially 
the same traffic flow conditions at various times 
during the day, no matter how widely scattered 
their locations. In practicing my invention, I 
may arrange for the signals on the principal thor. 
oughfares to operate in one group, those on sec 
ondary streets in the second group and those at 
relatively uninportant intersections in the third. 
In the evening at, say, 8 o'clock I may reset group 
3 controllers to flash the amber signals as a warn 
ing indication. Later in the evening, group 3 may 
be discontinued from operation and the control 
lers in group 2 reset to flash the amber signals. 
Still later in the evening, the latter may be dis 
continued and those of group 1 made to flash 
amber until they are discontinued early in the 
morning. Other group operations may be secured. 
The same three trunk conductors may serve con 
trollers in all of the groups. 
There are special occasions or times of the day 

in which particular signals may be required to 
Operate in a manner different from the remainder 
of their group. I provide adjustable means 
whereby any particular signal or signals may be 
reset from the master controller for any of three 
particular operations without disturbing the oper 
ation of the group or groups in which they nor 
mally operate This is termed herein as a special 
reset. Three special resets are contemplated for 
descriptive purposes. The extensive application 
of this feature to my system will permit all of the 
Signals of the System to be arranged to operate 
normally in three primary groups and also in 
three Special reset groups. The special reset 
groups may include any signals of the system, 
irrespective of their normal grouping. This has 
many applications of which two will be illustra 
tive. The theatrical districts of large cities and 
parts of other cities have recurrent conditions 
which result in such congestion of traffic that 
stop-go signal operation is ineffective. By ap 
propriate arrangements at the intersection con 
trollers, those signals at the particular intersec 
tions involved may be extinguished or caused to 
provide some other indication, say flashing amber, 
so that traffic thereat may be directed manually 
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by traffic officers. These signals may normally 
operate in the several groups and the special re 
set of the particular signals may be effected with 
out disturbing the other signals in these groups. 
Another application is for parades whereby one 
special reset will cause the signals along the 
route to be extinguished or to provide a suitable 
indication and those at interSections adjacent to 
the route to flash amber or present stop indica 
tions to traffic approaching the route. These are 
illustrations of the adaptability of my System to 
traffic conditions and it will be understood that 
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various other special signal Operations for part 
ticular circumstances may be effected at Selected 
intersections from the master controller without 
changing the Operation of signals in the primary 
groupS. 
A further objective of my invention is to pro 

vide control of the total period of the traffic cycle 
of the traffic control system from the master Con 
troller in a novel and improved manner employ 
ing differential or compensating gearing in the 
intersection controllers. 
Other objectives and features of my invention 

will be understood from the drawings and speci 
fication which follows. 
The intersection controllers have four prin 

cipal rotatable shafts. The first of these is mo 
tor driven and rotates in synchronism with and 
fixed phase relationship with a shaft at the 
master controller. This will be termed herein 
the synchronous shaft. The second shaft is 
driven from the first through suitable gearing, 
with an electrically operable clutch which can 
disengage the two shafts to establish a different 
phase relationship between them and, therefore, 
the offset of the signal operations. The third 
shaft includes a drum controller having six po 
sitions, said controller completing circuits to the 
signalling devices. This will be referred to as the 
drum controller. It is moved through its posi 
tions by a stepping magnet. The fourth shaft, 
termed the reset shaft, carries contact closing 
means and other elements. Certain of the con 
tacts actuated by latter said means are in the 
conductors between the drum controller and the 
signalling devices whereby they may be dissoci 
ated. This shaft is operated through six posi 
tions by means of a stepping magnet. 

Referring now to the drawings which com 
prise Figures 1 to 13, inclusive, I have shown, by 
means of conventional diagrams and drawings, 
the circuits and apparatus for carrying out my 
invention. Figure 1 shows a front view of a controller 
panel employable in the intersection controllers. 
Figure 2 is a top view of Figure 1 showing the 
controller panel, control contacts and the motors. 

Figure 3 is a front view of Figure 1 with the 
front panel and many of the parts omitted. It 
indicates the relationship of the control contacts 
and the actuators therefor. 

Figure 4 shows contact actuating keys which 
may be employed at the intersection controllers. 
Figure 5 shows a combined motor and relay which 
Imay employ. 

Figures 6 and 7 show by conventions the ap 
paratus and circuits of the master and intersec 
tion controllers, respectively. 

Figure 8 indicates the type of traffic cycle which 
I have chosen to illustrate the operation of my 
invention, it being only one of a large number 
which may be provided. 

Figure 9 shows arrangements whereby the sig 
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nal operating circuits may be maintained closed 
during the resetting operation. 

Figure 10 indicates by circuit conventions an 
alternative arrangement for producing current 
of predetermined frequency at the master con 
troller. 

Figure 11 indicates modification of the con 
trollers for remotely controlling street or other 
lighting circuits, 

Figures 12 and 13 show alternative differential 
means for period control, with the latter includ 
ing circuit arrangements therefor. 

Referring now to Figure 1, O is a front plate 
which is located in the housing of the intersec 
tion controller. Dial 02 is driven by a motor, 
as will be set out below, at the speed of one rev 
olution per traffic cycle. The corresponding 
dials fo2 at all intersection controllers will be 
driven in synchronism and definite phase rela 
tion with each other and the master controller. 
Dial 02 will be termed hereinafter the reset 
dial. Dial 03 is driven at the same speed as 
02 by the same motor through suitable gearing 
and other means as will be described. Dial 03 
may be made to operate at any one of a large 
number of phase relations with respect to dial 
02. It controls the timing of the signal dis 

plays and will be referred to herein as the signal 
split dial. The phase relation of dial 103 to 02 
determines the offset of the signal operations. 

Dial 02 has three holes, preferably tapped, 
designated, respectively, Group 1, Group 2 and 
Group 3 by legend placed on the dial. A lever 
04 extends from the center of the dial and has 
a knurled thumb screw 05 near its end, said 
screw being suitably located to cooperate with 
the three abovementioned holes. Lever 104 may 
be swung around and locked in any of the three 
positions, depending on the group of signals in 
which the particular intersection controller is 
to operate. While a knurled screw is shown, any 
suitable means for locking lever 04 in position 
may be used. Lever 04 controls, through a hol 
low shaft, internal mechanism as will be brought 
out. 
Three slots to accommodate keys are also pro 

vided in dial 02, being designated on the surface 
of the dial as Special 1, 2 and 3. A key 09 is 
shown in slot 2. It is the purpose of a key or 
keys in these slots to effect operations of the 
controller in a manner different from that of its 
group as normally determined by the position of 
lever 04. This is for the purpose of effecting 
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special resets as outlined above. . 
Dial 03 has two rows of slots with, say, 100 in 

each row, this number being arbitrarily chosen 
for illustration. These slots accommodate keys, 
those in the outer row controlling the timing of 
the individual signal displays and those in the 
inner row the operating or phase relation be 
tween dial 03 and dial O2 and, therefore, the 
signal offset. Five keys are shown in the outer 
slot on the assumption that six different signal 
displays will be required, although a greater or 
Smaller number may be employed. Dial 03 has 
a disc 06 which is arranged to hold the keys 
in the slots in which they have been placed. A 
knurled thumb screw 107 is arranged to hold 
this disc and when a change of key positions is 
made, this thumb screw and the disc may be 
removed. The disc is of such diameter that the 
edges of the outer row of keys project slightly 
so that the positions of the keys may be ascer 
tained without removing the disc. I may also 
provide slots in the disc through which the posi 
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tions of the keys in the inner row of slots may 
be seen. 

Dial 02 has a sector plate 08 to retain one or 
more keys 09 in predetermined position. This 
plate is pivoted and a Spring 0 tends to maintain 
it against stop pin . When it is desired to 
change the position of key 09, the plate 108 may 
be rotated clockwise until it is clear of said key, so 
that the position of the latter may be changed. 
This key has three longitudinal positions in which 
it may be placed. It is shown in detail by Figure 
4. The head of this key has two slots 40 and 402 
in which sector 08 may be located to hold it. 
The sector also will hold the key in its third posi 
tion, which corresponds to its maximum insertion 
in the dial. 
A section 2 of dial O2 will be raised to ac 

commodate the relatively long head of key 09. 
It will be understood that the face plate of will 
have circular openings back of each of the dials 
to give the keys access to the internal contacts and 
mechanism of the controller. 
With reference to Figure 2, dial 02 is affixed to 

hollow shaft 20 and dial 03 to shaft 202. Shaft 
20 is driven by bevel gear 203, which is a portion 
of a differential assembly comprising a companion 
bevel gear 204 and small bevel gears 205 pivoted to 
a ring gear 206 shown in section. Gear 204 is 
driven by self-starting synchronous motor 207 
through speed reduction gearing 244. Ring gear 
206 is driven by speed control motor 208 operating 
through worm 209 and other suitable gearing 245. 
It will be seen that if motor 208 is stopped and 207 
is operating, shaft 20 will be rotated at the same 
speed as, but in the opposite direction from, geal 
204, Also, if motor 208 is operating to rotate the 
ring gear relatively slowly in the same direction as 
204, gear 203 and shaft 20 t will be rotated at a 
slower speed than gear 204. Motor 208 is con 
nected over trunk conductors to an adjustable 
frequency source at the master controller and 
will rotate at synchronous speed as determined by 
that source. Motor 208 is of the self-starting type. 
Variation of the speed of the latter motor is the 
means which I employ to control the total period 
of the cycle, as will be understood from what foll 
lows. 
This arrangement enables a relatively powerful 

drive motor 207 operable from a local power source 
to furnish the power to rotate shaft 20 and as 
sociated rotary elements of the controller, with a 
second motor 208 of nuch. Smaller size and power 
consumption to control the Speed of the controller 
shaft 20 and associated elements Examination 
of the differential action involved will disclose the 
fact that motor 20 tends to drive motor 208 in the 
direction which it revolves when connected to a 
suitable power source, but is prevented from so 
doing by virtue of the worm 209. or the equivalent. 
It follows, therefore, that motor 208 does not fur 
nish driving power to the controller elements but, 
rather, permits thering gear to be revolved by the 
drive motor 20. Since this is a permissive or gov 
ernor action it is necessary to furnish but little 
more power to motor 208 than required to over 
come the friction of its bearings and gearing. It 
is contemplated that motors 207 and 208 will be 
of design similar to self-starting synchronous 
clock motors, but not necessarily so. 

Bevel gear 293 is shown directly connected to 
shaft 20 f. It will be understood that I may pro 
vide one or more intermediate gears between 293 
and shaft 20 so that I can readily change the re 
lative speed of these two elements. 

If the local power source should fail there would 
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6 
be a tendency for motor 208 to drive shaft 20 in a 
direction opposite to its normal rotation. Since 
motor 208 is contemplated as being relatively 
small it probably would, under this condition, 
merely stop due to overload. I have shown, how 
ever, pawl 237 suitably pivoted to bracket 238 
which will engage the teeth of gear 20 to ab 
solutely prevent retrograde movement and force 
motor 208 to stall. An obvious alternative to this 
arrangement would be to drive shaft 20 by means 
of a pawl so that if retrograde action of 203 oc 
curs due to stoppage of motor 207, the pawl will 
disengage and prevent rotation of shaft 20. 
Gear 20 on shaft 20 drives gear 2 on an in 

termediate shaft, said shaft having affixed to it 
clutch plate 22. An opposing plate slidably 
keyed to shaft 24 and having an armature 213 of 
magnetic material normally is forced into opera 
tive engagement with plate 22 by means of a 
spring, not shown, so that shaft 24 rotates at the 
same speed as gear 2. A magnet 25 is provided 
which, when energized, attracts armature 23 and 
the attached clutch plate out of engagement with 
22 thereby stopping the rotation of shaft 24. 
The armature will encounter a pole face or faces 
of magnet 25 to hold shaft 24 stationary. While 
a direct magnetic operation of the plate by 23 is 
indicated, this is for illustration of the magnetic 
operation of a clutch, and any suitable means with 
appropriate linkages, if required, could be em 
ployed. A gear 2? 6 is affixed to shaft 24 to drive 
gear 2 which is affixed to shaft 202. Gears 20, 
2, 2 S and 27 are designed to cause shaft 202 
to be driven at the same speed as 20, and in the 

is same direction. 
Shaft, 2 f has affixed to it an arc sector 28. 

This arc sector has two contact actuators 29 and 
220 mounted on it in such position as to operate 
contact springs 22 and 222, respectively, when 
said actuators are in their vertical positions. 
Contacts 22 comprise a group of three springs 
in the combination generally known as a transfer, 
and is for the purpose of effecting circuit changes 
incident to maintaining the intersection controller 
in synchronism and fixed phase relation with the 
master controller. 
Actuator 220 cooperates with contact spring 

assembly 222 to open a normally closed pair of 
contacts a short interval after 29 has released 
contacts 22. This controls a circuit to clutch 
magnet 25 to establish and maintain a prede 
termined operating relationship of shaft 202 to 
shaft 20 f. 

EKey O9 has a projection or shoulder 223 on its 
shank to form a contact actuator for contact 
springs 224, 225 or 226. This key can occupy any 
Of three longitudinal positions, depending on 
which of three particular signal operations is de 
sired, and will close one of the latter contacts 
when it is rotated to the vertical position, the 
particular one depending upon the longitudina 
position of the key. It also will be seen by Figure 
1 that this key may be removed from slot, 2 and 
inserted in either of the other two associated slots 
giving further flexibility of control as will be un 
derstood. This key is shown in detail by Figure 4. 
The keys 250 in the outer row of slots of dial 
03 actuate contacts 23 by shoulders 249 thereon. 
The design of such keys is also shown by Figure 
4. Keys 250 are held in alignment by disc 236, 
which is affixed to shaft 202 and which has slots 
corresponding to those of dial 3. On the basis 
of a six element traffic cycle, five keys similar to 
250 are employed, as stated. They actuate con 
tacts 23 at times during the cycle depending on 
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the slots in which they have been inserted, and 
each time said contacts are closed and opened, 
the signal drum controller is advanced to the next 
one of its six positions. Contacts 232 control the 
advance of the signal drum to its first position, 
thereby assuring that said drum and dial 03 
maintain the proper operating relation. These 
contacts are closed by actuator 246 which is 
affixed to disc 236 in the position of the slot indi 
cated by 0 on dial O3. The latter slot is actually 
omitted. 

Keys such as 25 are arranged to be inserted 
in the inner slots of dial fo3, and are held in 
alignment by corresponding slots in discs 236 and 
247 on shaft 202. Shese actuate contacts 233,234 
and 235 at times during the rotation of dial 03 
depending on the slots in which they have been 
placed. These contacts control circuits through 
contacts engageable by a wiper on the reset shaft, 
said circuits extending through the clutch magnet 
25 and contacts 222 to determine the offset or 
phase relation between shafts 20 and 202 for the 
three resets in which the signals may normally 
be operated. Each key 25 has a contact actuator 
at a different position along its length to cooper 
ate with the contacts to be actuated. Key 25 
to actuate contacts 233 is shown by Figure 4. The 
actuator for the other two keys are indicated, 403 
closing contacts 234 and 404 closing contacts 235. 

Lever O4 is affixed to a shaft extending through 
a portion of hollow shaft 20. The latter shaft 
has a slot 227 cut for a substantial portion of its 
circumference. The internal shaft has affixed to 
it a pair of wipers 228 to cooperate with an arc 
of six contacts, the top one of which is designated 
229, and a circuit feed ring 230. When the wipers 
are on a particular contact, a circuit is extended 
from the feed ring, through the wipers to the 
contact. The wipers are insulated from shaft 20. 
The relationship of the contact actuators, the 

keys and the wipers may be understood better by 
reference to Figure 3. This figure is a front view 
of the assembly of Figure 2, with the front plate, 
dials and other apparatus omitted to simplify the 
description. It will be seen that as shaft 20 ro 
tates, wipers 228 will complete circuits from the 
ring 230 to contacts 229, 30 to 305, inclusive, in 
order. It also is apparent that the particular part 
of the rotation of dial 02 in which said circuit 
completion occurs will depend upon the position 
of lever 04. All of the signals comprising group 
1, as determined by the position of lever 04, will 
have a partial circuit completed through contact 
229 at the same time, and subsequently in order, 
through 30 to 305, inclusive. Those signals com 
prising group 2 will have the same order of con 
tact closure but at a different part of the rotation 
of dial 02; and those in group 3 at a third part. 
Wiper 228 and its associated arc of contacts con 
trols the reset in which the signal System Oper 
ates. Broadly viewed, it comprises a selector. 
Means which will be described provides for ex 
tension of current through ring 230 under control 
from the master controller at a particular time 
during the rotation of dial 02, so that if this 
occurs when the wipers are on one of the contacts 
in the arc, this circuit will effect control functions 
to result in the intersection controller being reset 
for a particular operation. Since the wipers of 
the three groups occupy different angular posi 
tions with respect to each other and the contact 
arcs, it follows that the three groups may be inde 
pendently reset from the master controller. 
A Serrated disc 239 is provided to cooperate with 

a pair of contacts 240, whereby these contacts are 

O 

15 

20 

25 

30 

45 

50 

55 

60 

65 

70 

75 

8 
opened and closed. This provides a flashing cir 
cuit which I employ in providing certain flashing 
signals in the operation of the system. It will 
be apparent that the frequency of this fashing 
Operation will vary with the speed of shaft 20. 
I may elect to place this serrated disc on shaft 
24 which is driven at a constant speed, and suit 
ably relocate contacts 240, which would eliminate 
this frequency variation. 
The several contact assemblies are mounted on 

a block 242 of suitable insulating material with 
the springs of the contacts terminating in screws 
for attaching Conductors thereto. Contact as 
semblies 233,234 and 235 are closer to shaft 202 
than 23 and 232, so the block has a lowered sec 
tion 243 to accommodate them at the proper 
height. The circuit operation permits one spring 
of assemblies 224, 225 and 226 to be connected 
together, and also one of 233,234 and 235. This 
is shown provided for by making said springs out 
of a single stamping, requiring but one external 
circuit connector for them. 

Master controller circuit and apparatus which 
I may employ are shown by Figure 6. A local 
source of alternating current power is connected 
to terminals 60 f and 602, with a main switch 603 
in the conductor connected to 60. An adjustable 
speed motor 604 with suitable means, not shown, 
to control the speed thereof, drives an alternating 
current generator indicated by slip rings 605 and 
and field coil 606. The voltage of this generator 
is controlled by variable resistance 607 connected 
in series with battery 608 and the field coil. It is 
the purpose of this field current control to provide 
for an appropriate voltage to be produced for dif 
ferent speeds of the generator. It is the purpose 
of this generator to produce a variable frequency 
potential to control the speed of the intersection 
Controllers and therefore the length of the total 
Signal cycle. 
The circuit from the terminal 602, which 

preferably is connected to the grounded side of 
the supply circuit, is extended to the various in 
tersection controllers over a trunk conductor CR 
which Serves as a common return. 
A drive motor is indicated by 609 with a speed 

control motor 60, which are of the synchronous 
type and may be of the same designs as the cor 
responding ones 207 and 208 of the intersection 
controllers. These cooperate through a differ 
ential arrangement such as shown by Figure 2 
to drive at an adjustable Speed a main shaft to 
which are affixed dials, or the equivalent, 6, 62 
and 69. The drive motor 609 is normally con 
nected through switch 63 to the two power leads, 
so is driven at Synchronous speed thereby. The 
speed control motor 60 is connected across the 
alternator circuit. It is therefore driven at a 
speed corresponding to the frequency of said 
alternator. The lead from the blade of Switch 
64 extends through switch 618 and thence to the 
various intersection controllers over trunk con 
ductor RS, over which is controlled the resyn 
chronization of the intersection controllers and 
also the speed of the speed control motors there 
at, and consequently the total period of the signal 
cycle. 
The third dial 69 has a contact actuator 620 

which briefly opens contacts 67 once each 
revolution establishing a resynchronizing point 
for the intersection controllers. These contacts 
are connected in a circuit which may be traced 
from trunk conductor CR, said contacts, alter 
nator 605, switch 64, switch 6? 8 to trunk con 
ductor RS to the intersection controllers. Since 
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dial B revolves once each trafic cycle, it follows 
that once each cycle the circuit through con 
ductor RS is interrupted. It will be understood 
that a dial with an actuator 620 is illustrative 
of the required operation, and several alternative 
forms may be employed to effect the momentary 
opening of contacts 6 each cycle. 

Dial if carries three adjustable contact 
actuators 62, 622 and 623. Each corresponds to 
a group of intersection controllers and each has 
six holes to which it may be manually positioned 
and locked. While any suitable locking means 
may be employed, one simple means I may use 
would comprise knurled thumb screws cooperat 
ing with the holes which may be tapped. 
The actuators are arranged to cooperate with 

contacts 624 in such manner that said contacts 
are opened by each of said actuators each revolu 
tion of dial 8 ; i. e., once each cycle by each 
actuator. The particular times during the cycle 
depend upon the position of the actuators which, 
in turn, depends upon the holes in which they are 
locked. The holes are located in three quadrants 
of the dial and are spaced within the quadrant 
in the same angular relationship as the arc con 
tacts 229, 30-305 of the intersection controllers. 
It will be recalled that wipers 228 move succes 
sively across these contacts. These wipers are 
shown in Figure 3 to be set for group 2 and asso 
ciated with contact 229. If actuator 622 is in 
the first hole, contacts 624 will be opened while 
the wipers are in this position. If the actuator 
322 is positioned in the second hole, as shown, 
contacts 624 will be opened when the wipers at 
the intersection controllers of group 2 are asso 
ciated with arc contact 30. In brief, the con 
tacts 624 may be selectively opened by appro 
priately positioning actuator 622 when the wipers 
of the group 2 intersection controllers are asso 
ciated with any of the arc contacts. In a similar 
manner, actuator 62 may be made to open con 
tacts 624 when the wipers of group 1 intersection 
controllers are associated with any of their con 
tacts, and actuator 623 may likewise coordinate 
the opening of contacts 624 with the effective 
positions of wipers of group 3 controllers. This 
provides, in its essentials, a synchronous dis 
tributor System with the distant distributor 
establishing partially completed circuits in order 
to a series of successive contact terminals, per 
mitting control operations to be selectively ef 
fected from the master controller by providing a 
current condition over the interconnecting trunk 
circuits while the distant distributor is asso 
ciated with a particular terminal. 
Contacts 624 are provided with a normally 

closed shunting switch 625. With the latter 
switch open a circuit may be traced from power 
terminal 60?, switch 603, contacts 624, contacts 
2 and shunting switch 627, assumed to be 

closed, switch 628 over trunk conductor SET to 
the intersection controllers. When each of the 
actuators strikes contacts 624, the above de 
scribed circuit over conductor SET is interrupted. 
At the intersection controllers, a relay or the 
equivalent, is connected to this trunk conductor, 
and is released when the circuit thereover is 
interrupted. This relay extends a local circuit 
to the ring 230 and, since the wipers of the three 
groups of controllers bear a different phase rela 
tion to each other, each of the three groups will 
get a partially completed circuit through their 
wipers at different times during the cycle, the 
particular times depending on the position of the 
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10. 
actuators 21, 22 and 623, as brought out above. 

Dial 62 is for the purpose of effecting special 
resets at all intersection controllers provided with 
a key. O9 in the reset dial 02. It is provided 
with a contact actuator 629 which may occupy 
three positions as indicated by the three holes 
in the dial. It may open contacts 626 at any 
of three times during the cycle, depending on its 
position. These contacts are normally shunted 
by switch 627. If the latter is opened the above 
described circuit over conductor SET will be 
interrupted by the opening of contacts 628. The 
time of opening of these contacts, depending 
upon the position of the actuator, corresponds 
to the possible times of closure at the intersection 
controllers of contacts 224, 225 or 226 by key 109 
in one of its three slots. The latter contacts 
select the special reset to be made effective. 
Switches 825 and 627 are provided to shunt 

their corresponding contacts 624 and 626 so that 
normally the actuation of the latter are not effec 
tive. When a new group reset is to be effected, 
shunting switch 625 may be opened until the 
proper actuator or actuators which have been 
shifted have opened and closed contacts 624. 
Likewise, a special reset may be effected by open 
ing switch 62 until contacts 626 have been 
opened and closed. While all of the signals are 
operating under group control, switch 625 may 
be allowed to remain open. It will be appropriate 
to maintain this switch closed when a special 
reset is effective so that the intersection con 
trollers will not return to operation in their nor 
mal group when the group actuators open con 
tacts 624. 

It will be understood that there are many alter 
native structural arrangements to effect the above 
described master controller operations. One ar 
rangement would be to provide a separate dial for 
each group actuator with contacts and a shunt 
ing Switch. An extension of this would be to have 
each of these dials with a clutch so that when 
a change of reset is to be effected and an actuator 
has been shifted, this clutch will cause the corre 
Sponding dial to make one revolution in proper 
phase relation and stop. This would dispense 
with the need for a shunting switch. It is also 
apparent that actuator 629 may be mounted on 
dial 6, thereby dispensing with its contacts and 
their shunting switch. Likewise, a bank of con 
tacts and wipers with switches associated with 
each contact may be used in a manner generally 
similar to that disclosed in my above mentioned patent. 
The operation of the master controller will be 

described further in conjunction with the opera 
tion of the intersection controller. 

Circuit arrangements and apparatus of an 
intersection controller are shown by conventions 
in Figure 7. This controller has four rotary con 
tact actuating shafts, as stated, the first of which 
is the Synchronous shaft 20 (Figure 2). The 
contact actuators and/or contacts actuated by 
this shaft will be commonly indicated by S in 
addition to specific numerical reference. 
The second shaft is 202 (Figure 2), which drives 

the signal split dial, and the elements associated 
with it will be commonly indicated by SS, as 
well as specific numerical designation. 
The third or drum controller shaft has the ele 

ments associated directly with it commonly indi 
cated by D. It is stepped through its six positions 
by the operation and release of magnet T.O. 
The fourth shaft controls the reset in which 

the controller operates, and the elements asso 
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ciated with it will be commonly designated R. 
It is operated by stepping magnet 02 which, in 
turn, is normally operated under control of the 
wipers 228 and their associated arc of contacts, 
or special reset contacts 224, 225 and 226, and 
impulses resulting from the momentary opening 
of the circuit through conductor SET at the 
master controller. 
The contact actuators for certain of the con 

tacts are not shown but their closure is indicated 
by the numerical designation beside the contacts. 
For example, the '3' shown by the contact of 13 
indicates that this contact is closed in position 3 
of the drum controller D. Likewise, the designa 
tion 94 shown beside contact 36 indicates that 
this contact is closed continuously for positions 
six through three of the drum controller. 
The arrangement for driving the intersection 

controller and maintaining it in Synchronism 
with the master controller will now be considered. 
The synchronous drive motor 207 is normally 
connected to alternating current from a suitable 
source supplied over conductors 703 and 04, said 
motor circuit extending through normally closed 
contacts 22, so said motor operates at Synchro 
nous speed depending on the frequency of the 
supply. The speed control motor 208 is connected 
to trunk conductors RS and CR, the former being 
supplied by a predetermined frequency from 
alternator 605, or the equivalent, So Said motor 
revolves at synchronous speed determined by said 
frequency. By means of the differential previ 
ously described, the synchronous shaft S revolves 
at a predetermined speed to establish the period 
of the total signal cycle. 
Once each cycle at the synchronizing point 

contact actuator 29 transfers the circuit for 
motor 207 from the normally closed contacts of 
22 to the open ones. It will be seen, therefore, 
that if the circuit to the latter contacts is open, 
the motor will stop in his position. A relay 705 
is connected in multiple with speed control motor 
208. A relay 7 06 is connected from reset trunk 
conductor SET to the common return conductor 
CR. It will be recalled that once each cycle at 
the synchronizing point the circuit from the 
alternator 605 through RS is interrupted by Con 
tacts 67, to result in the momentary release of 
relay 705. With relay 705 released and 706 op 
erated, a circuit can be traced from power con 
ductor 703, the back contact of relay 705, the 
front contact of relay 706 to the normally open 
but now closed contact of 22f through the motor 
winding 207 to power conductor 704. It will be 
seen that if relay 705 is released at the same 
instant that the circuit through contacts of 22 
is transferred, drive motor 207 will not stop. 

If the circuit through contacts 22 is trans 
ferred before relay 705 is released, the intersec 
tion controller will stop and remain in this posi 
tion until this relay is released, whereupon it will 
start in Synchronism with the master controller 
shaft. Resynchronization occurs, therefore, 
each cycle. 

It will be noted that the circuit to speed con 
trol motor 208 is opened simultaneously with the 
release of 705, which results in said motor either 
stopping or tending to stop, to result in a slight 
momentary acceleration of the rotation of the 
synchronous shaft if the intersection controller 
is in Synchronism. This makes the latter con 
troller tend to move ahead of true synchronism, 
but if it advances more than a tolerable amount, 
this advance is corrected when the synchronizing 
point is again reached. It is desirable for the 
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2 
controller to tend to be slightly ahead rather than 
behind synchronism, since the latter would result 
in the controller stopping for a whole cycle 
whereas under the former condition it would 
stop only momentarily. 

It will be observed that if, for any reason, the 
controller should get slightly behind synchro 
nism whereby motor 208 is stopped before con 
tacts 22 are actuated, the resulting acceleration 
will tend to restore the synchronous condition 
and if the lag is small, this condition will be 
obtained without stopping the controller. 
The means for operating the signalling devices 

now will be considered. These devices may be 
of any suitable form or design to give indica 
tions to control the flow of traffic. For illustra 
tion, signals comprising a housing 707 facing the 
main street traffic and 708 facing the side street, 
each with red, amber and green signalling indi 
cators comprising colored electric lamps or white 
lamps with colored lenses, have been shown. It 
will be understood that one or more additional 
signal lamp assemblies may be connected in 
multiple with those shown to give displays in 
other appropriate directions. An electrically op 
erated directing arrow 709 is shown to be illus 
trative of various supplemental signals and/or 
signs which may be employed to control the flow 
of traffic. One terminal of each of the signal 
and arrow lamps is connected to power conductor 
704, and the other terminals extend, respectively, 
to contactors 740 to 746, inclusive. 

In the preferred embodiment of my invention, 
two cam wheels 70 and 7 are affixed to the 
reset shaft R. These present cam faces to cam 
followers T 2 and 7 f3, respectively, which serve 
as actuators for contactors 743-746 and 
40-42, respectively. These actuators are nor 

mally sprung toward their cam wheels. These 
contactors may occupy three positions as con 
trolled by their cam wheels, the raised position, 
as shown, which prevails for positions 4, 5 and 6, 
closes circuits through the respective upper con 
tacts; the intermediate position results in all cir 
cuits through these contactors being opened; the 
lower position resulting in the respective lower 
contacts being closed. With the reset shaft in 
position 4, 5 or 6, obvious circuits extend from 
the upper contacts of 40-746 to contactors 
73-73 of the drum controller and thence to 
power conductor 703, for certain designated po 
sitions of said controller. 
The closure of the latter contactors for various 

positions of the drum controller is indicated be 
side the associated contacts. For example, the 
arrow is lighted while the controller is in position 
3 as effected by contactor 73 f; the main amber 
lamp in position 2 as controlled by contactor 732, 
and so on. The relation of the closure of the 
drum controller contactors to the signal cycle; 
i. e., the sequence of the signal displays, is shown 
by Figure 8. The latter indicates the signal dis 
plays to each direction of traffic for each position 
of the drum controller, but not the period of 
each since this is adjustable. For example, in 
position 1, the main street green and side street 
red signals are displayed, which also is indicated 
in Figure 7 by the fact that the circuits thereto 
are closed in position 1 by contactors T35 and 
36, respectively. The contactors actuated for 
the other five of the six elements of the cycle 
shown by Figure 8 may similarly be noted on 
Figure 7. 
In position 2 of the reset shaft, which results 

in lighting the red lamps in both directions, it 
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will be seen that all contacts controlled by cam 
wheel 7 ft will be opened. Cam follower T f2 will 
be at the shorter radius of cam 0 which results 
in lower contacts of 743 and 745 being closed to 
complete obvious circuits to both red lamps. 
In position 3, all contacts associated with cam 

wheel 70 will be open, but the lower contacts 
associated with wheel 7 will be closed. This 
will complete circuits from power terminal 703, 
contacts 240, closed contacts 74 and 42 to the 
two amber lamps. It will be recalled that con 
tacts 240 are opened and closed by serrated disc 
239, so the amber lamps will be flashed. 

It will be understood that the particular opera 
tions set out for the several positions of the reset 
shaft have been arbitrarily chosen for purposes 
of description. A large number of others may 
be used. For example, by connection of the lower 
contacts of 743 and 745 to the flasher contacts 
240 instead of directly to power conductor 703, 
I may provide flashing red lamps for reset 2. It 
also follows that by connecting the lower con 
tacts of 74 and 742 directly to conductor 703, in 
stead of through contacts 240, continuously dis 
played amber lamps may be provided for reset 
position 3. Other combinations of signal condi 
tions may be provided. In practicing my inven 
tion I may provide lower as well as upper con 
tacts for all of contactors 40-746, with Cross 
connecting facilities for interconnecting them to 
the flasher contacts or to conductor 703, as de 
sired. As an extension of this principle I may 
provide other contactors such as 740-746 which 
may be connected on the right to any of the lamp 
circuits, including arrows or display signs, and 
on the left either to power conductor 703, the 
flasher contacts 240 or to additional contactors 
on the drum controller to permit substantially 
any signal display or combination thereof for any 
of the resetS. 
The drum controller is stepped by magnet 70 

which has a pawl to actuate a ratchet wheel On 
the shaft of the controller. When this magnet 
is energized, its pawl is positioned and when the 
operating circuit is opened a Spring causes the 
armature and pawl to be retracted and the 
ratchet wheel and controller shaft to be advanced 
one position, i.e. one-sixth of a revolution. One 
side of the winding of 70 is connected to power 
conductor 704 and the other through upper con 
tacts of switch 720 to contactor 738 on the drum 
controller shaft, said contactOr having two con 
tacts, the lower one being closed when said shaft 
is in positions one through five, inclusive, and 
the upper in position 6, as indicated. Circuit 
from the former contact extends to contacts 23f 
on the signal split shaft to be operated by the 
five keys similar to 250 (Figure 4) in the Outer 
row of slots of the signal split dial 03. Contacts 
232 are operated by actuator 246. It will be seen 
that during the rotation of the signal split dial, 
magnet Of will have a circuit completed and 
interrupted from power conductor 03 five times 
by contacts 23 and once by contacts 232. If the 
drum controller gets out of proper Operating re 
lationship with respect to the signal split dial it 
will stop in position 6, due to the opening of the 
lower contacts of 38, until contacts 232 are 
closed and Opened. This a SSures maintenance of 
the proper operating relationship between this 
controller and the signal split dial. 
The actuator 246 controls the beginning of the 

cycle. Inasmuch as the keys 250 may be placed 
in any of the outer slots in the signal split dial 
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03 and this dial rotates at uniform speed, it 

follows that the signal cycle may be divided up 
between the several signal elements in practically 
any desired manner. 

It is to be understood that the type of signal 
cycle shown by Figure 8 is merely for illustration 
and any one of a variety of others may be emi 
ployed. The sequence and/or overlap of the vari 
ous signal displays may be widely varied by 
changing the actuators for contactors 73-737 to 
control the lamp circuits in the desired manner. 
A greater or Smaller number of signal elements 
per cycle may be employed by arranging the drum 
controller to have a corresponding number of 

15 positions and to correspondingly employ a greater 
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or Smaller number of keys similar to 250 in the 
Signal split dial. In practicing my invention I 
probably will elect to employ controllers with six 
positions of the drum controller as shown, since 
the types of cycles in use generally are restricted 
to not more than six elements. Where it is desired 
to have cycles with a smaller number of elements 
per cycle, I will arrange the drum controller to 
repeat the Same contactOr actuations in One or 
more successive positions to reduce the number 
of effective elements in the signal cycle as re 
quired. Certain keys of the five in the outer row 
of the signal split dial would be employed to effect 
passage of the drum controller through the re 
peated positions. 
The drum controller may be so designed, as is 

well known to the art, that the contact actuation 
may be adjustable so that any combination of 
signal lamps may be operated for any position of 
the controller, in order to facilitate changing the 
type of cycle. 

It will be obvious that I may have other cam 
wheels such as 70 and f' on the reset shaft and 
other drum controller contactors such as 3 - 37 
corresponding thereto whereby one signal con 
troller Will operate two or more groups of signals 
with entirely different times of signal displays 
Within the cycle and/or types of cycle. Such an 
arrangement would be desirable where complex 
interSections are involved and several traffic 
routes are independently controlled. Likewise, I 
may have several arrows or other informative 
displays which will be operative for various resets, 
either steadily or flashing, and/or at particular 
times during the cycle. 

Resetting the controllers now will be described 
The controller chosen for illustration provides for 
six resets as follows: 
ReSet 1-off 
Reset 2-red in all directions 
Reset 3-flashing amber in all directions 
Reset 4-offset #1 
Reset 5-offset #2 
Reset 6-offset #3 
The reset drum is shown in position 4 for the 

signals to be operated in offset #1. As explained 
above in connection with Figure 2, clutch magnet 
25 is arranged to stop the rotation of the signal 
split dial when it is operated. It is apparent from 
what has been set out above that for a fixed posi 
tion of the keys in the outer slots of the signal 
split dial 03 the offset is determined by the phase 
relation between this dial and dial 02 on shaft 
20, which is controlled by the clutch magnet 25 
cooperating through circuits with certain con 
tactors on both the synchronous and reset shaft, 
as will now be described. 

75 
Clutch magnet 25 is connected on One side to 

power conductor 704 and on the other to a wiper 
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77 on the reset shaft, said wiper extending cir 
cuits to an arc of three contacts 74, 7 is and 76 
depending on whether said shaft is in reset posi 
tions 4, 5 or 6, it being shown in position 4. The 
circuit from clutch magnet 25 is shown extended 
to contacts 233. These contacts are closed by key 
25 inserted in the inner row of slots of the signal 
split dial fo3, and when they are closed the above 
mentioned circuit is extended to normally closed 
contacts 222 associated with the synchronous 
shaft and thence to power conductor 703. The 
latter contacts are opened momentarily once each 
revolution of the synchronous shaft 20. If the 
signal split shaft and dial are rotating in proper 
phase relationship, contacts 222 will be opened 
simultaneously with or slightly before the closure 
of contacts 233, so the clutch magnet will not be 
operated. Let it be assumed that wiper is 
moved to position 5, by means to be described, 
so that the clutch magnet circuit is extended to 
contacts 234, said contacts being actuated by key 
25 with an actuating shoulder 403 (Figure 4) 
which is located in a desired one of the slots in 
the inner row of the signal split dial. When these 
contacts are closed, the clutch will be operated to 
stop the rotation of the latter dial and this con 
dition will be maintained until contacts 222 are 
opened. It will be seen that the signal Split dial 
will now operate in a new phase relation with 
respect to the reset dial, said relation being deter 
mined by the slot in which the last mentioned 
key is located. Likewise, a third offset may be 
established by moving the reset shaft to position 
6 and having key 25, with an actuating shoulder 
404 (Figure 4), in the position for the desired 
offset. Any desired offset may be provided for 
each of the resets by appropriate positioning of 
keys 25. If I desire to have exactly the same 
offset for two different resets, I may provide a 
key 25 with two actuating shoulders. 
The reset shaft is advanced through each of 

its six positions by stepping magnet 702, said 
magnet having a pawl cooperating with a ratchet 
wheel on said shaft to advance the wheel and 
shaft one-sixth of a revolution when said magnet 
is released. This magnet has self-interrupting 
contacts connected to power conductor 704, So 
that if the other power conductor is connected 
to its winding said magnet will operate and release 
repeatedly rotating the reset shaft. - 
The winding is connected to a commentator 

wheel 78 or the equivalent on the reset shaft, 
said wheel having an insulated segment 79. 
Six brushes cooperate with said wheel in desig 
nated positions corresponding to the location of 
the insulated segment when the wheel is in the 
several reset positions. The reset shaft is shown 
in position 4 and this brush is connected to arc 
contact. 303, and the other brushes are connected 
in order to arc contacts 304, 305, 229, 39 and 302. 
WiperS 228 cooperate with these arc contacts to 
successively connect them to arc Segment 230 
which is connected through switch 72 to the 
back contact of relay 706 and, if this relay is re 
leased, to the front contact of relay 705 which, if 
operated, will extend the circuit to power con 
ductor TO3. 

Relay 706 is connected to trunk conductor SET, 
the circuit through which may ba interrupted by 
the master controller at particular times during 
the cycle to release said relay. Let it be assumed 
that wipers 228 are associated with arc contact 
303 when relay 706 is released. Since insulated 
segment 9 is under the brush connected to this 
arc contact, magnet 702 remains unoperated. Let 
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it be assumed now that relay 7 06 is released with 
wiper 228 associated with arc contact 302. Under 
this condition magnet 702 will get a completed 
circuit and will operate and release repeatedly, 
rotating the reset shaft and wheel 78 to where the 
insulated segment 9 is under the brush corre 
Sponding to position 3 of this shaft, said brush 
being connected to arc segment 302. The operat 
ing circuit for 702 is, therefore, interrupted in this 
position and the reset shaft will stop in position 
3. It will be seen that the reset shaft may be 
moved to any position by releasing relay 706 
when wipers 228 are associated with the corree 
Sponding arc contact. 

It will be recalled that the circuit through con 
ductor SET may be opened at predetermined 
times during the cycle by actuators 62 f, 622 and 
623 of the master controller, depending upon the 
hole in which the actuators are positioned. Let 
it be assumed that the particular controller is 
Operating in group 2. As pointed out above, wip 
ers 228 successively establish partial circuits to 
the six arc contacts in order. At the same time 
the holes in dial 6 i? successively pass the asso 
ciated contacts 624. To effect reset #6, for illus 
tration, it is necessary that the actuator 622 be 
located in hole #6 and switch 625 opened, which 
Will result in relay T06 being released while wipers 
228 are on arc contact 305 to cause the reset shaft 
to be revolved to that position, if it is not already 
there. Likewise, any other reset can be estab 
lished for this particular intersection controller 
and the others in its group by moving actuator 
622 to the desired position and opening switch 625 
until the actuator passes the contacts. 
A magnet arrangement 702 such as shown, with 

self-interrupting contacts, can be arranged to op 
erate and release very rapidly. It is contemplated 
that the speed of this operation will be in the gen 
eral order of ten steps per second, so that the 
maximum movement of the reset shaft through 
five steps can be effected in about half a second. 
This interval plus an appropriate margin governs 
the time the circuit through conductor SET is in 
terrupted by the master controller for resetting. 

It will be recalled that lever 04 (Figure 1) die 
termines, by its position, which group the signals 
at its controller will operate in. The wipers of 
controllers in groups 1 and 3 will not be effected 
by reset operations of group 2 since wipers 228 of 
the other groups will not be engaging their arc 
contacts when relays 706 thereat are released. 
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This permits the independent reset from the mas 
ter controller of any of the three groups of inter 
Section controllers by appropriate positioning of 
their corresponding contact actuators on the dial 
6 and opening the associated shunting switch 
625. The facility with which lever f04 of the in 
tersection controller may be operated to adjust 
the relative position of the wiper 228 thereat pro 
vides ready means for changing a controller from 
One group to another. 
Three Special resets are provided as controlled 

by key 09 inserted in one of the three special 
reset slots of the reset dial 02, whereby contacts 
224, 225 or 226 may be closed selectively, depend 
ing upon the distance said key is inserted. As will 
be seen by Figure 7, one contact of each pair is . 
connected together and to the conductor extend 
ing through switch 72 to the back contact of re 
set relay 706, so these contacts are energized each 
time this relay is released for resetting. It will be 
recalled that the actuating keys for these three 
contacts are so positioned that they may be closed 
at times different from those in which any of the 
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wipers 228 of the three groups may engage their 
arc contacts. - 

special reset dial 62 is provided at the master 
controller, with contacts and actuator 629, which 
may be positioned in any of three holes corre 
sponding to the three special resets at the inter 
section controllers. If it is positioned in hole 1 as 
shown, and switch 627 is opened, the circuit 
through trunk conductor SET will be interrupted 
momentarily with all of the intersection control 
lers in such position that if key fo9 is in special 
reset slot 1, it will cause the closure of one of con 
tacts 224, 225 or 226. Let it be assumed that key 
09 is in its minimum distance in the slot and re 

lay 706 is released just as the associated key con 
tacts 226 are closed by said key. This will result 
in a circuit extending from power conductor 703, 
front contact of operated relay 705, back contact 
of relay 706, switch 72, closed contacts 226, the 
brush corresponding to position 3 of commutator 
wheel 78, said wheel, stepping magnet 702, its 
contacts to power conductor 704. This magnet 
will operate and release repeatedly to drive the 
reset shaft to position 3, where it will stop. This 
position results in all of the amber signal lamps : 
associated with this controller flashing and it fol 
lows that this same situation will prevail at all 
intersection controllers of the System having a 
key similarly placed in the first Special reset slot, 
and all will be so reset simultaneously, irrespec 
tive of what group they normally operate in. 
Contacts 225 are shown connected to the brush 

of wheel 8 to cause it to be moved to reset 
position 2 (all red indication) if relay 706 is re 
leased while said contacts are closed; and like 
Wise contacts 224 control the movement of the 
reset shaft to reset position 1 (all lamps extin 
guished). From what has gone before, it will be 
seen that all, or any particular ones of the signals 

, of the system, may be simultaneously reset to any 
one of the three special resets, i.e. resets 1, 2 or 3, 
by appropriately positioning keys 09 in the 
proper slots of the reset dials of corresponding 
controllerS. 
Key C9 is designed to close either contacts 224, 

225 or 226, depending upon the distance in which 
it is inserted, for the purpose of permitting vari 
ous signals of the System to be changed simul 
taneously to different resets. It will be apparent 
that special reset conditions can be established at 
particular intersections without disturbing the 
operation of the signals at the other intersections of the system. 
A particular intersection may carry a key in 

each of the special reset slots positioned as de 
sired whereby said controller will be selectively 
responsive to three different Special reset oper 
ations. 
In practicing my invention I may provide ready 

means for interconnecting contacts 224, 225 and 
226, and also arc contacts 229, 30 -395, with 
any of the brushes on wheel 78 at any inter 
section controller so that the reset shaft thereat 
may be correspondingly positioned for resetting, 
as a further illustration of the flexibility of ap 
plication of my invention. 

It may be desirable to discontinue particular 
intersection controllers from centralized control 
and operate them manually by traffic officers. . 
Switches 720 and T2 are provided, which may be 
operated by a common manual lever. The for 
mer transfers the circuit for stopping magnet 70 
from contactor 738 to switch 22, and the latter 
opens the reset lead from the back contact of 
706 to the arc contact feed ring 230 and special 
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8 
reset contacts 224, 225 and 226, thereby prevent 
ing reset of the controller from the master con 
troller during manual operation. Manual oper 
ation and release of switch 722 will cause the 
drum controller to advance one step, and repeti 
tion of this will cause the signals to, operate 
through their cycle with the period of each ele 
ment thereof determined by the officer. In prac 
ticing my invention I may provide for switch 722 
to appear as a push button on the side of the 
controller or as a 'squeeze' Switch on a flexible 
cord or in Some other Suitable and convenient 
form. It will be seen that it will be necessary 
for the reset shaft to be in positions 4, 5 or 6 
when manual control is being effected, and I may 
provide a Switch and contacts which, when oper 
ated, will extend a circuit from power conductor 
703 to brush 4 of wheel 78, for example, to cause 
the rotation of the reset shaft to position 4. 
An alternative which I may use will be to provide 
a push button switch which will energize magnet 
702 in such manner as to cause the reset shaft to 
be advanced one step upon each actuation there 
of. An indicator on the reset shaft will permit 
the officer to observe and advance the reset shaft 
to the desired position, and when the controller 
is returned to centralized control, the reset shaft 
may be returned to the position from which it 
Was moved. A third alternative would be to pro 
vide said shaft with a hand Wheel to rotate it manually. 
My invention includes provisions for remote 

shutdown. The signals may be extinguished by 
resetting all controllers to reset position 1 and 
leaving the motors running. This generally 
would suffice in practice and is employed with 
other systems currently used. I may, however, 
shut down my system completely, including stop 
ping the motors, and this will now be described. 
Assume that the signals are operating in the 
fourth reset, as shown. The first step will be to 
reset the controllers in all groups to the reset 
position 1 (off) by appropriate adjustment of the 
actuators on the group dial of the master con 
troller, or this could be effected by the operation 
of the actuator of the special reset dial thereat 
if all controllers are arranged for resetting to 
the first reset as a special reset by appropriate 
location of key to 9 at all of the interSection con 
trollers. Contactor 747 is opened in this posi 
tion. The next step after the off reset has been 
established will be to operate Switch 63-64 at 
the master controller (Figure 6). The former 
will transfer the circuit for the drive motor 609 
from power conductor 602 to this conductor Via 
contacts 6. When dial 69 reaches its contact 
actuating position, the circuit to motor 609 will 
be interrupted and the master controller will 
stop. Switch 64 transfers trunk conductor RS 
from the alternator to power terminal 60, so that 
the opening of contacts 67 will not result in 
the circuit through RS being interrupted. At the 
intersection controller, the actuator 29 will 
transfer contacts 22 at the Synchronizing po 
sition. It will be recalled and seen that the drive 
motor 207 will be stopped in this position inas 
much as relay 705 is held operated by the circuit 
over conductor Rs. When this has had time to 
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take place, switch 628 may be opened interrupt 
ing the circuit over conductor SET, thereby re 
leasing relay T06 at all intersection controllers. 
This will not cause a reset operation to take place 
since the reset circuits are not susceptive of Com 
pletion with the synchronous shaft in the Syn 
chronizing position. Release of relay T06 will 
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open the circuit between the back contact of 705 
and the upper contact of 22. Switch 68 may 
now be opened to release relay 05 without re 
starting the intersection motor. Master Switch 
603 may now be opened stopping the alternator 
and the speed control motor 60, and the entire 
system will be shut down without a relay or motor 
being operated or a signal lamp being lighted. 
To start the system, this series of operations 

may be reversed. First, switch 603 will be closed 
to energize the master controller and 68 closed 
to operate relay 705 at the several intersection 
controllers. Switch 628 will then be closed to 
operate relay T06 at the controllers. Switch 6 3 
64 will then be restored to the position shown 
to start the master controller motor and to no 
mentarily release relays 705 at the intersection 
controllers, since contacts 67 will be open at 
this instant, to start the intersection controller 
motors. The contact actuators on the several 
group dials may then be moved to effect the de 
sired resets. It probably would be desirable in 
starting the system to reset it to flashing amber 
as a warning before stop-go control is effected, 
and this obviously may be done by proper po 
sitioning of the actuators on the group dial 6. 
In the event of failure of the power supply at 

the master controller or failure of the trunk con 
ductors, relays 705 and 706 will be released. If 
this occurs in any reset except the first, which 
opens all of the signal lamp circuits, the main 
drive motor 207 will continue to operate to main 
tain the operation of the signals inasmuch as con 
tacts 747 will be closed to extend power from con 
ductor TO3 to the upper contacts of 22 while 
the latter are closed at the resynchronizing point. 
The speed control motor 208 will stop, which will 
result in the period of the signal cycle being re 
duced somewhat under the minimum of normal 
operation. This shortening of the cycle may be 
prevented by providing additional contacts on re 
lays 705 and 706 so that when both of these relays 
release the speed control motor will be discon 
nected from the trunk conductors and connected 
to the local power supply unless the reset drum is 
in position 1 (off), which requires that the local 
power supply circuit for this motor extend 
through contacts associated with the reset drum 
which will be closed for positions 2/6 thereof. 
This will make desirable that the frequency band 
chosen for period control include the frequency 
of local power supply to the controllers. 
A motor 208 and a relay TC5 are shown in Fig 

ure 7 to be connected in multiple. In practicing 
my invention I may elect, in point of economy, to 
combine these two elements in a single structure 
employing a single winding. Such an arrange 
ment is shown by Figure 5. Coil 50 is provided 
on laminated core 502. A second core 503 is also 
provided toward completing the magnetic circuit. 
These core elements are formed on the left into 
pole faces, with an amortisseur winding 504 
around a portion of one or both of them. A ro 
tor 505 is provided within the arc of the pole faces 
and last said winding will make it self starting. 
This rotor could be a rotary vane such as used 
in clock motors of familiar type known to the 
trade as the "Telechron' type, which revolves in 
synchronism with the rotating magnetic field set 
up in the core. 
At the right end of the assembly is shown a 

laminated armature 506 pivoted at 507. Bracket 
508 forms an actuator for contact spring assembly 
509. In the normal position shown, a circuit is 
Completed from the upper fixed spring through 
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the middle or moveable one. The contact springs 
terminate on the left in soldering lugs or other 
Suitable connector means. 

If the coil 50 is connected to a source of alter 
nating current of appropriate voltage and within 
suitable frequency limits, armature 506 will be 
attracted which will transfer the circuit of the 
moveable spring from the upper to the lower 
fixed contact spring. The armature element 505 
will immediately start to rotating at synchronous 
speed. 

It will beseenthat this arrangement may be sub 
stituted for the speed control motor 208 and relay 
705 with minor changes in the associated struc 
tural parts of the controller. It also will be ob 
vious that other contact assemblies than the one 
shown may be employed if I should elect. 
The circuit and apparatus shown by Figure 7 

might result in a flicker of the signal lamps dur 
ing transition of the reset shaft from, say, reset 
six to reset four which arises from the fact that 
cam wheels 70 and 7 must pass through the off, 
flashing amber and all red positions to reach it. 
While this would be very rapid, probably compris 
ing only a fraction of a second, and generally 
would not be objectionable, it may be obviated 
and arrangements for effecting this are shown 
by Figure 9. 
Cam wheel 7 f, which is mounted on the reset 

shaft as will be recalled, is representative of Wheel 
70, as well, and also of other similar wheels on 
said shaft for controlling the signal lamp circuits 
where more than one signal group is operated by 
one controller. Cam following wheel 73 is suit 
able mounted on lever 90 f which is appropriately 
pivoted to frame member 902. Spring 903 tends 
to pull the follower toward the cam wheel. The 
latter wheel has an insulated spring stud 904 at 
tached to it, said stud having moveable contact 
springs 740, 74 and 742 extending through slots 
in it. In the position of the wheel shown, the 
right hand fixed Springs are in contact with their 
respective moveable Springs. When the Wheel is 
in position 3, circuits are completed through the 
left hand fixed contact springs and in positions 
1 and 2, the circuits are open through all of said 
contacts as required for the operation of this 
Wheel. A similar condition as appropriate for the 
necessary circuit operation would prevail with 
wheels similar to 70 on this shaft. . 
The contact Springs at their lower ends are 

farned out with conductor connecting facilities, 
preferably screw terminals on a terminal block, 
as shown. 
An electromagnetic relay arrangement is pro 

vided, including coil 706, core 905 and pivoted 
A bracket 907 attached to the 

armature carries a contact spring actuator 908, 
and the end of said bracket is pulled counter 
clockwise by spring 909, which tends to maintain 
armature 906 in its open position, as shown. A 
Spring assembly comprising normally open con 
tacts 90 and normally closed contacts 9 is pro 
vided for actuation by 908. The upper ends of 
the contact Springs terminate in soldering lugs 
Or other Suitable connector means. This assem 
bly is proposed as a substitute for relay 706 of 
Figure 7 and since the coil thereof is connected 
identically with that of said relay, the same des 
ignation has been used. Likewise, the contacts 
90 and 9 correspond to the contacts of said 
relay which are open and closed, respectively, 
when said relay is in its released position. As 
with the relay, coil 06 is normally maintained 
operated by current over trunk conductor SET, 
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and is momentarily released to effect the reset 
operation as set out heretofore. 
Each lever 90 individual to the Several can 

wheels has an arm 92 terminating in two teeth 
93 and 94. The armature 906 is provided with 
plate member 95 which extends the length of 
the wheel assembly, i.e. under all of the wheels 
similar to Tf 0 and 7. Individual to each of said 
wheels and therefore to each of levers 90 is a 
trigger S 6. With the armature in its operated 
position, spring 97 maintains the trigger flat 
against plate 95. A pin 98 maintains the align 
ment of the trigger. The right hand end of the 
trigger terminates in a tooth 99 which, when 
magnet 706 is deenergized, engages arm 92 or 
teeth 9 f3 or 94, depending upon the position of 
lever 90 f which, in turn, depends upon the posi 
tion of its corresponding cam wheel. 

Let it be assumed that the controller is oper 
atting in reset 6, and magnet 706 is energized. 
Trigger 9 f will be down and away from arm 92. 
If the controller is to be changed to reset 4, mag 
net 706 will be released at the proper time in 
the cycle. When armature 906 springs up to the 
position shown, tooth 99 will be placed in posi- : 
tion to engage tooth 93. The circuit which is 
completed through contacts 9 causes the reset 
shaft stepping magnet 702 to operate and release 
repeatedly to advance the reset shaft, including 
wheel T , clockwise. When position 1 is reached 
wheel T3 Will attempt to fall to the intermediate 
portion of the cam but is prevented from So doing 
by the engagement of teeth 93 and 99. It will 
be seen, therefore, that the contact spring en 
gagements shown will be maintained while wheel 
7 is passing through positions 1, 2 and 3 and 
the lamp circuits will be maintained closed, in 
sofar as these contact springs are concerned. 

Let it now be assumed that the controller is 
reset to position 3. The above operations will be 
repeated except that wheel 7 will stop in posi 
tion 3. When trunk conductor SET is reener 
gized at the completion of the reset operation, 
trigger 916 will be withdrawn, permitting wheel 

3 to fall to the inner radius of the can wheel 
as required for this reset. 

If the controller is operating in reset 2, and it is 
changed to reset 4, the release of 706 incident 
thereto will result in tooth 99 engaging tooth 
94, preventing wheel 73 falling when the cam 
wheel passes through position 3. As the cam 
Wheel moves to position 4, the outward movement 
of wheel 73 will cause tooth 93 to move past 
tooth 99, compressing spring 97 during this 
movement. 
The arrangement shown permits movement of 

lever 90 to the right but prevents retrograde 
movement while the resetting operation is taking 
place. This prevents any contact change during 
the rotation of the reset shaft from position 6 
to position 4 and thereby precludes lamp flicker 
therefrom. When the controller is operating in 
position 2 (all red) or position 3 (flashing amber) 
and the controller is reset, any flicker of the 
lamps would have no significance. By extension 
of the principle shown by Figure 9, I may pre 
vent movement of spring actuator 904 in either 
direction during the resetting operation, thereby 
preventing any changes of the signal circuits 
while resetting is taking place. 

Figure 6, which shows a master controller ar 
rangement, contemplates that an alternator 605 
be provided with an adjustable speed motor 604 
to control the frequency transmitted over trunk 
conductor RS. I may use any other appropriate 
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source of adjustable frequency current for this 
purpose, and one of these alternatives is shown by 
Figure 10. A constant speed motor f00 is pro 
vided with a shaft 002 to change speed gearing 
003, said gearing being shifted by means of man 

ually operated lever 004, The driven shaft 005 
is attached to the rotor of a wound rotor induc 
tion generator 006 which is contemplated as be 
ing structurally similar to a Wound rotor induc 
tion motor. The circuits foot, which are con 
nected to the rotor by means of slip rings, corre 
Spond to those from the slip rings 605 of the al 
ternator and are similarly connected to the re 
mainder of the naster controller circuit. 
As is well known, the frequency produced at 

the secondary of an induction motor is the slip 
frequency, i. e. the difference between the speed 
of rotation of the magnetic field and that of the 
rotor, giving consideration to the number of poles 
of the motor. With the arrangement shown, in 
which such a motor is employed as a generator, 
the frequency produced in circuits GOT will de 
pend upon the relative speeds of rotation of the 
rotor and the magnetic field. The speed of the 
latter is determined for a particular generator 
006 by the frequency of the alternating current 

Supply which is provided by means of transformer 
f008, the primary of which is connected to the 
pOWer Supply conductors. By means of motor 
100 and change speed gearing 003, the rotor 
of the generator may be driven at any one of 
Several predetermined speeds to control the fre 
quency output at 007, the faster the speed the 
lower the frequency to synchronism. 

In order to control the voltage on conductors 
007, I have shown the secondary of the trans 

former with winding taps 09 and a brush OO 
to operate in conjunction therewith. This brush 
is connected to, and controlled by, speed change 
lever 904 in such a manner that the proper 
exciting voltage for generator C06 is provided 
automatically for each speed of the rotor. 

It will be obvious that I may employ an ad 
justable speed motor of suitable type for 00, in 
which case the Speed change gearing may be 
eliminated. The control of the circuit from the 
transformer taps may then be made independ 
ently or the brush OO cooperatively associated 
with the speed control means of the motor. 
The present invention may include the desirable 

Supplemental feature of turning street illuminat 
ing lightS on and off from the master controller 
by relatively simple modifications of the intersec 
tion controllers. One arrangement for effecting 
this is shown by Figure 11, which indicates those 
elements at both the master and intersection coin 
trollers required for this particular operation, 
together with certain others to facilitate orienta 
tion, it being understood that the system will be 
operated as above described and this feature may 
be provided in addition thereto. Those elements 
carrying designations used in prior figures are, 
of course, the same elements as shown in such 
figures and operate in the previously described 
late. 
An additional dial fief is provided at the master 

controller. It may be similar to dial 62 (Figure 
6) and function generally similar in that it is pro 
vided with an adjustable contact actuator 02 
which may open contacts ff03 at either of two 
times in the cycle, depending upon which of two 
holes the actuator is locked in. The position 
shown corresponds to street lights on and the 
alternative corresponds to them off. The con 
tacts are normally shunted by switch , which 
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may be opened when it is desired to operate or 
discontinue the street lights. 
switch opened, the contacts 03 will interrupt 
the circuit from power terminal. 60, switch 603, 
the circuit elements associated with dials 6 and 
62, represented by dash line fo4, said contacts, 
switch 628, trunk conductor SET, relay 706, at 

With the latter 

the intersection controller, or the equivalent, the 
common return conductor CR to the other power 
terminal 602. This is, of course, the previously 
described reset circuit and relay, and the release 
of said relay completes/a circuit. from local power 
conductor 703 to contacts ff05 and O6. 

It will be understood that the opening of con 
tacts 03 may occur only at times during the 
cycle which are different from those used for 
reset control of the traffic signals so there will be 
no conflict between the operation of the latter 
and street light control. With the actuator 02 
in the position shown, the circuit over conductor 
SET will be interrupted when contacts O6 are 
closed and with the actuator in its alternative 
position, contacts ff05 will be closed when the 
interruption occurs. The above described circuit 
from conductor 703 will, therefore, be extended 
to operate relay 07. This relay has a mechan 
ical latch if 09 for its armature So it will remain 
operated. This will complete and maintain an 
obvious circuit for the street lights, indicated by 

O. When it is desired to shut down the street 
lights, actuator O2 is moved to its alternative 
position and switch f l is opened, permitting. 
the interruption of the circuit through conductor 
SET to occur with contacts fo5 closed. This 
will result in magnet O8 being energized. This 
magnet will retract the latch if 09 to release the 
armature of relay fol and thereby open the cir 
cuit to street lamps if 0. 

It will be understood that contactor ff02 may 
be placed on dial 6 2, or both it and actuator 629 
placed on dial 6 with the group actuators. It 
also will be understood that the principles Set 
out above whereby group control of traffic signal 
operations is effected may also be applied to street 
light control whereby groups of street lights may 
be turned on and off independent of other groups 
of lights and, of course, independent of the traffic 
signal operation. This could be effected by hav 
ing two such actuators as 02, each with two 
positions, said positions being such as to prevent 
conflict. With each other and the traffic signal reset 
operations. The actuators for 05 and 06 at 
each intersection controller would be adjustable 
as, for example, by keys So that their contacts 
would be closed at times in the cycle correspond 
ing to the effective positions of either of the 
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street light control actuators at the master con 
troller. 
My invention sets out specific means for effect 

ing the control of traffic in an efficient manner, 
with said means susceptive of great flexibility for 
adaptation to complex and varying problems 
which confront the traffic engineer. It is to be 
understood, however, that other arrangements 
may be employed within the scope of my inven 
tion. Some of these will be outlined in such man 
ner that those practiced in the art will understand 
the alternative structures contemplated. 

instances may arise in practicing my invention 
wherein it will be desirable for each of resets 4, 
5 and 6 to provide for a different ratio of proceed 
indication to the main as compared to the side 
Street. 
three signal split dials such as 03, each with six 
keys 250 (for a six element cycle) in the outer 

This may be accomplished by having 
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row of slots. 
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--- The inner row of slots, together 
with the contacts actuated by keys therein, may 
be omitted from these dials. Instead of employ 
ing an actuator 246 for each dial which is fixed 
with respect thereto for operating contacts 232 
associated with each of the three dials, I will pro 
vide one of the six keys in each dial with an actu 
ating shoulder for operating said contacts. The 
position of this particular key will control the 
offset since it will control the movement of the 
drum controller from position 6 to position 1. The 
clutch magnet and its associated circuit elements 
will be omitted. The circuits from contacts 23 
and 232 are shown by Figure 7 as extending 
through contacts 38 and switch T20 to operate 
the signal drum stepping magnet 70. With this 
contemplated alternative, the circuits from con 
tacts 23 and 232 of each dial will pass through 
contacts associated with the reset shaft in such 
manner that when said shaft is in reset 4 the con 
tacts 231 and 232, operable by keys in the first 
of the three dials and no others, will be connected 
to magnet Of via contactor 738; in reset 5 the 
corresponding contacts of the second dial will 
be connected to the magnet and in reset 6 the 
third dial contacts will be effective. It will be 
Seen, therefore, that since the keys in these dials 
may be placed in any of the slots, any desired 
ratio of proceed and stop indication may be pro 
cured, and with cycle elements of any desired 
relative length. My Patent No. 2,173,596 shows 
in Figure 4 a generally similar arrangement 
Whereby the advance of drum controller B is 
effected by pins on drums 4f 2 and 43 or those 
on drums 44 and 415, depending on whether the 
reset shaft C is in position 1 or position 2. Other 
minor changes will be necessary, as will be under 
stood. In view of the teachings of this patent, 
the arrangement contemplated will be clear. It 
also will be apparent that any offset may be se 
cured for each reset since the six keys in each 
of the three signal split dials may be located as 
desired, which also is generally similar. to the 
teachings of this patent. 
The prior art shows many arrangements for 

controlling signals by a continuously rotating 
shaft, of which Bissell 1929,378, Leonard 2,044,617 
and Wickery 1,701,399 are illustrative. With an 
arrangement of one of these types, or other suit 
able one, driven by shaft 202, I may eliminate the 
drum controller, and its related operating ele 
ments, of my invention and the circuit elements 
required for its operation. The circuits of my 
Figure 7 shown extending to the left from upper 
contacts 740-145 would then be connected to 
the contact closing means of the type in one 
of the above mentioned patents, or other suitable 
One, operated by shaft 202 instead of the drum 
controller contactors. 

In many cities certain of the features which I 
have disclosed as, for example, resetting, are not 
required. It Will be apparent that my invention 
may be simplified and adapted to such situations. 
This obviously could be done by eliminating the 
resetting elements, including the clutch magnet, 
the reset shaft and the controls and associated 
parts and circuits. All of the contacts associated 
with shaft 20 would therefore not be required, 
except 22 for resynchronization. Shaft 202 
Would be eliminated and dial O3 substituted for 
f02 on shaft 20. Contacts 23 and 232 would 
be arranged for actuation by six keys in the latter 
dial, one of which would carry an actuating shoul 
der for contacts 232. Other minor changes as 
Will be understood will be required. It will be 
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seen that as shaft 20 is revolved, the keys in the 
dial thereon will cause the drum controller to be 
advanced to effect circuit closures for the signal 
lamps, said circuits being terminated directly on 

Remote shutdown could be 
effected by a relay controlled from the master 

cuit 93. W 
An extension of this arrangement would be to 

eliminate the drum controller and provide cir 
cuit closing means similar to that of Bissell, Leon 
ard or Wickery, supra, or other appropriate type, 
operable by shaft 20 to directly control the signal 
lamps. 
I show arrangements whereby the drum con 

troller and the reset shaft are advanced by step 
ping magnets. I may elect to use driving motors 
to rotate these shafts. A further alternative 
which I may employ to rotate these shafts will be 
to provide electrical clutch arrangements whereby 
these shafts may be operatively associated with 
an extension of the shaft 24 of motor 207. These 
two alternative shaft driving means will require 
suitable control means, of course, to effect the 
proper positioning of said shafts as will be under 
stood. . 
Alternative means of effecting total period Con 

trol employing differential gearing is shown by 
Figures 12 and 13. A substantially constant 
speed motor i2Of drives shaft 202 of the inter 
section controller at an appropriate Speed. A 
pinion f2O3 is keyed or otherwise affixed to the 
shaft. A gear 204, with both external and in 
ternal teeth, is carried by brackets 205 which 
have a hub 2.06 mounted to rotate freely on shaft 
1202. A pinion f 207 meshes with the external 
teeth of gear 1204 and drives shaft 208, which 
is connected as through other gearing to shaft 

controller with contacts in the main supply cir 

20 of Figure 2 i. e. the synchronous shaft of the 
intersection controller. Two, or more, planetary 
pinions 209 mesh with pinion 203 on the one 
hand and the internal teeth of gear 204, on the 
other. The pinions 209 rotate freely On shafts 
2fO which are mounted on ring f2. The latter 

ring also is mounted to rotate freely on shaft 
262. Two collars 23 lock the several elements 
on shaft 202 to prevent longitudinal movement 
thereon. A bearing 24 supports the opposite 
end of the shaft from the motor. -mm 
This arrangement comprises a differential con 
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sisting of driving gear 203, driven gear 204 and 
the planetary gears 209. If the ring 2 is 
stopped, gear 204 will be driven in the opposite 
direction from shaft 202. If the ring is per 
mitted to turn freely, gear 204 will stop since 
it is connected to the load of the controller 
through shaft 208 and the pinions 209 will ro 
tate on their respective axes and revolve around 
shaft 202. By controlling the speed of rota 
tion of ring 2, the total period of the traffic 
cycle is controlled. 
A side view of the differential arrangement, 

with certain parts in section, is shown by Figure 
13. It will be seen by this figure that the ring 
f2 has a series of equi-distant teeth 30 on 
its periphery, of which eight are indicated for 
illustration. A detent 302 is normally main 
tained in engagement with one of the teeth by 
Spring f303, which is attached to a suitably fixed 
member of the controller, which prevents the 
rotation of the ring. A magnet 304 when en 
ergized, withdraws the detent, permitting the 
ring 2 to rotate freely to result in the con 
troller stopping. 
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At the master controller are power terminals 

60 and 602, of which the latter is preferably 
the grounded side of the distribution system. A 
disc 305 at the master controller is driven by an 
adustable speed motor, not shown, or other suit 
able adjustable speed means. Four, more or less 
as desired, teeth are provided on the periphery 
of this disc, and each is arranged to momentarily 
close contacts 306. The latter complete a cir 
cuit from power terminal 60 at the master Con 
troller, said contacts, trunk conductor SC to the 
winding of magnet 304, the common return 
conductor CR to the other power terminal 602, 
to result in said magnet being energized to 
withdraw detent 302 to permit the free rota 
tion of ring 2 f and stop the controller. After 
sufficient time to permit the tooth on ring 21 
to pass the detent, contacts 306 are opened, re 
leasing the detent so that the latter stops the 
next tooth for an interval determined by the 
next closure of contacts 306. Since the syn 
chronous shaft of the intersection controller is 
stopped when ring 2 is rotating and rotates 
when the ring is stopped, it follows that the syn 
chronous shaft Will be operated in a series of 
steps. it also will be seen that due to the differ 
ential, the total period of the cycle will be an 
inverse function of the speed of rotation of the 
ring. The speed of rotation of the ring will be 
a direct function of the speed of disc 305, which 
is adjustable. It follows, therefore, that the 
total period of the cycle of the controller will 
be an inverse function of the speed of disc 
305, so that said cycle may be widely adjusted 
from the master controller by controlling the 
speed of rotation of disc 305. 
The arrangements shown may be adapted to 

maintain the intersection controllers in Syn 
chronism with the master controller. A second 
magnet 307 is provided to actuate an armature . 
308, an extension of which terminates in a slip 

link 35 cooperating with detent 302 in such 
manner that the detent may be withdrawn by 
either magnet 304 or 30. Armature 308 is 
normally maintained against fixed stop pin 309 
by spring 30. 
An actuator f3ff for contacts 32 is provided. 

This disc, or an operative equivalent, is affixed 
to the synchronous shaft of the intersection con 
troller so that said contacts are closed once each 
cycle. There will be provided at the master 
controller a replica of the intersection controller 
driving arrangements, including a differential, 
so that a shaft thereat will revolve at the same 
speed as the synchronous shaft of the intersec 
tion controllers. To this master controller shaft 
is affixed a contact actuator 33 to momentarily 
open contacts 3f4 once each cycle. If the in 
tersection controller reaches the synchronizing 
point and closes contacts 32 before contacts 
34 are opened, a circuit may be traced from 
power terminal 60, closed contacts f34, trunk 
conductor RSYN, contacts 32, magnet 307, the 
common return trunk conductor CR to power 
terminal 602, to result in detent 302 being with 
drawn to stop the intersection cqntroller. When 
contacts 34 are opened, indicating that both 
controllers are in Synchronism, magnet 30 will 
release to permit the controller to be restored 
to operation. Since the driving motor 20 for 
the intersection controller and the corresponding 
One at the master controller will preferably be 
of the Synchronous type energized from the same 
alternating current power supply, the controllers 
will normally remain in step so that the closure 
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of contacts 32 and the opening of 314 will be 
simultaneous. 

Should the power supply for the master con 
troller be interrupted or the trunk conductors 
fail, dog 302 will maintain the ring 2 stopped, 
and the intersection controllers will continue to 
operate with a relatively short total period. If 
synchronous driving motors are used at the in 
tersection controllers, they will continue to op 
erate in synchronism under this condition. 
The differential shown is of the planetary 

type, but it is apparent that one of the type 
shown by Figure 2 could be employed with this 
embodiment of my invention, in which case the 
ring 2 would be substituted for gear 206. Con 
versely, the planetary differential may be used 
with the embodiment set forth by Figure 2, in 
which case a gear similar to 206 would be sub 
stituted for ring 2 ?, and motor 208 would 
drive said gear. 

It will be understood that with the embodiment 
of my invention shown by Figure 12 and 13, ob 
vious minor changes will have to be made in the 
circuits and arrangements set out in the primary 
embodiment of my invention. 

It is to be understood that the principles of 
speed control employing differential arrange 
ments are suitable for applications to other de 
vices and machines as well as to traffic control 
lers. 

It will be recognized that resetting of individual 
signal controllers may be effected within the 
scope of the principles disclosed herein and in 
a manner generally similar to that set out in 
my aforesaid Patent No. 2,173,596. To illustrate 
one method of accomplishing this, it will be 
recognized that many more special resets than 
the three specifically shown may be provided 
with corresponding facilities for keys 09 in 
slots in dial 02. If it is desired to reset individ 
ually twelve controllers, in addition to all of the 
operations and features described in the preferred 
embodiment of my invention, twelve additional 
slots will be provided and a key placed in a rela 
tively different slot at each of the twelve con 
trollers. It will be seen that the opening of the 
circuit through conductor SET at the master 
controller by appropriate circuit controlling 
means when any one of these controllers has its 
key engaging its associated contacts will result 
in that controller only being reset, and the par 
ticular reset will depend upon the distance key 
09 thereof has been inserted in the dial. In this 
manner any one of the twelve may be individ 
ually reset. It will be understood that such an 
arrangement may require changing the angular 
Space involved for the group reset controls to 
provide space within the cycle for the individual 
control operation. 
A further extension of this principle will per 

mit all of the signals of the system to be indi 
vidually reset. Let it be assumed that fifty sepa 
rate reset operations may be Secured in a cycle. 
With this contemplated alternative arrangement, 
an extra conductor Would be provided for each 
fifty controllers with a relay in each controller 
connected thereto. When this relay is released 
it will extend a circuit from power conductor 703 
to an additional set of contacts similar to 225, 
said contacts being connected to, say, brush 2 
of commutator wheel 8, or to any other simi 
lar brush as desired. Each controller of the 
group of fifty will have an actuator affixed to its 
shaft 20 to close said contacts similar to 225, 
with said actuator at each intersection controller 
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arranged to close its associated contacts at a dif 
ferent time during each cycle. It follows that 
if Said relay is released by interrupting the cir 
cuit over the above-mentioned auxiliary con 
ductor at the master controller when any one of 
the fifty controllers has its auxiliary contacts 
closed that controller, and it only, will be reset. 
This same arrangement, of course, may be em 
ployed for each of the other groups of fifty con 
trollers and may be used in conjunction with 
other features of my invention set out above. 
One application of this individual controller 

reset feature will permit the change of signals 
along a fire apparatus route to all red or other 
suitable display. This will make desirable the 
proVision of control means at the master con 
troller individual to each intersection controller 
for facilitating the selection of the particular sig 
nals along the route. My aforementioned pat 
ent shows one arrangement for effecting this by 
using a bank of contacts and a Wiper operating 
in conjunction therewith for each fifty control 
lers, said wiper being rotated in synchronism 
and appropriate phase relation with respect to 
the Synchronous shaft of the intersection con 
trollers. With fifty intersections so controlled 
by one auxiliary trunk conductor, fifty contacts 
would be provided in each bank with a key as 
sociated with each contact and corresponding 
to a distant intersection. The operation of any 
key Would result in th", circuit through the auxil 
iliary trunk conductus heing momentarily inter 
rupted to reset the corresponding distant control 
ler. In view of the teachings of my said patent, it 
it believed that this arrangement will be readily 
understood by those skilled in the art and detail 
circuits consequently have been omitted. Other 
suitable arrangements with this objective in view 
may, of course, be used. 
The latter mentioned arrangements contem 

plate that electrical energy will normally be ex 
tended over the auxiliary trunk conductor and 
resetting will be effected by interrupting the cir 
cuit thereover. It would be an obvious expedi 
ent to reverse this arrangement and to transmit 
an impulse for resetting, in which case a con 
nected relay at the intersection controllers when 
operated would complete a resetting circuit to 
the reset contacts similar to 225. 

I have shown specific arrangements for driv 
ing the master and intersection controllers, but 
it will be understood that the broad principles of 
resetting disclosed may be employed with other. 
driving means. While it would be preferable 
for the intersection controllers to be driven in 
true synchronism with each other and the mas 
ter controller, this is not imperative. Other 
driving arrangements which Will Operate the sev 
eral controllers in approximate synchronism may 
be used, in which case not as many different re 
setting operations may be reliably employed as 
with a Synchronous arrangement. With an ap 
proximately synchronous scheme, the arc of con 
tacts at the intersection controllers would have 
to be somewhat wider and spaced further apart 
to allow for speed variations, as an illustration 
of the requirements for reducing such an ar 
rangement to practice. 

I have indicated a motor and differential ar 
rangement similar to that employed at the in 
tersection controllers for driving the master Con 
troller. It would be an obvious alternative to 
have said controller driven by motor 604 shown 
by Figure 6 or motor f00 shown by Figure 10 
through suitable gearing. 
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The employment of conductor RS for control 
ling the total period and also for resynchroniz 
ing the intersection controllers results in the 
acceleration of the latter when resynchronizing 
takes place. By employing separate trunk con 
ductors for period control and resynchroniza 
tion, with the former connected to notor 208 
and the latter to relay 705, these functions may 
be separated and the intersection controllers will 
then normally operate at exact Synchronolls 
speed as controlled by the frequency transmit 
ted from the master controller. The minor 
changes in the circuits and arrangements to ef 
fect this alternative will be understood by those 
practiced in the art. 

In claiming my invention I may use the term 
'method of operation,' or similar expression, 
which will be understood to be Synonymous with 
the term “reset' defined above. Such use may 
include discontinuance of the signals, or shut 
down, as one method of operation, 
This invention has been illustrated and de 

scribed in connection with a System for con 
trolling traffic signals. However, it is to be 
understood that the apparatus, circuits and prin 
ciples of operation disclosed are applicable to 
other control Systems. It is also to be under 
stood that the sub-systems per se, in contradis 
tinction to the disclosed system as a whole, may 
be used separately to accomplish the functions 
contemplated thereby. Also, I do not intend 
that the present invention shall be restricted to 
the specific structural details, arrangements of 
parts or circuit connections herein set forth, as 
various modifications thereof may be effected 
without departing from the spirit and scope of 
my invention. I desire that only such limita 
tions shall be imposed as are indicated in the 
appended claims. 
What claim as new and desire to Secure 

by Letters Patent of the United States, is: 
i. In a traffic controller, in combination, a con 

stant speed driving motor, circuit closing means, 
gearing including a gear driven by said motor, a 
gear to drive said circuit closing means and a 
third gear, which is pivotally mounted on a ro 
tatable member, cooperating with first two gears 
to comprise a differential with said first gear 
tending to drive said circuit closing means and 
said member and effective to drive Said circuit 
closing means with said member stopped and 
effective to drive said member instead of said 
circuit closing means with said member free to 
rotate and means variably operable to periodically 
stop the rotation of said member whereby said 
circuit closing means is driven at an adjustable 
speed in a series of steps each revolution. 

2. In a street traffic control system, in con 
bination, a master controller, means to drive 
the master controller at an adjustable speed, a 
remotely disposed circuit controller including 
circuit actuating means, circuit actuated traffic 
controlling devices operated cyclically under con 
trol of last Said means, circuit means intercon 
necting said controllers, a substantially constant 
speed driving motor at said remote controller, a 
gear element driven by said motor, a second gear 
element to drive said circuit actuating means and 
a, third gear element in differential relationship 
with first two mentioned elements and adapted 
to cause said circuit actuating means to be driven 
at a Speed which is a function of the speed of 
rotation of said third element, means controllable 
from Said master controller over said intercon 
necting circuit means to control the speed of ro 
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tation of said third element whereby the period 
of the cycle of said traffic controlling devices is 
varied inversely in proportion to the speed of the 
master controller, and means including said 
interconnecting circuit means for maintaining 
said circuit actuating means in synchronism with 
Said master controller. 

3. In a street traffic control system, a circuit 
controller, a substantially constant speed motor, 
an adjustable speed motor, differential gearing in 
terconnecting said controller and said motors and 
adapted to drive said controller at a speed which 
is a function of the relative speeds of said motors, 
a remotely disposed master controller, means for 
driving the master controller at an adjustable 
speed, circuit means interconnecting said master 
controller with said circuit controller, means 
functioning over said circuit means for controlling 
the Speed of said adjustable speed motor from 
said master controller whereby the speed of said 
circuit controller is varied in accordance with the 
Speed of the master controller and means func 
tioning over said circuit means for maintaining 
the circuit controller in synchronism with, and 
predetermined phase relation to, the master con 
troller. 

4. In a control System, in combination, a master 
controller, a remotely disposed controller, circuits 
interconnecting said controllers, a substantially 
constant speed driving motor for said remote con 
troller, differential gearing including a gear driven 
by said notor, a gear to drive said controller and 
a third gear pivotally affixed to a rotatable mem 
ber and cooperating with said first two mentioned 
gears whereby the Speed of rotation of said con 
troller driving gear is an inverse function of the 
Speed of rotation of said member, and means 
Operable from said master controller and func 
tioning over said circuit connections to permit the 
rotation of Said member in a series of controlled 
steps each revolution. 

5. In a control system, the combination of a 
motor, a shaft driven by said motor, circuit con 
trolling means, a clutch interposed between said 
shaft and said circuit controlling means and 
adapted, in its engaged position, to cause said cir 
cuit controlling means to be driven in repeated 
cycles in a definite operating relation to said shaft, 
and means to cause said circuit controlling means 
to be driven cyclically in another predetermined 
relation to said shaft, last said means including. 
means Selectively operable to disengage said clutch 
to cause said circuit controlling means to be 
Stopped until the shaft has rotated to the prede 
termined relation between itself and the circuit 
controlling means and means responsive to the 
establishment of said other operating relation to 
automatically reengage the clutch when the latter 
relation has been established. 

6. In a control system, the combination of a 
master controller, a circuit controller provided 
with a motor, a circuit actuator driven by said 
motor, circuit closing means, means to drive said 
circuit closing means in any one of a plurality of 
predetermined phase relations with respect to 
said circuit actuator, last said means including 
clutch means interposed between said actuator 
and said circuit closing means, means for mo 
mentarily closing said circuit closing means dur 
ing the operation of said circuit closing means 
at variable intervals in a recurrent cycle, a drum 
controller, means for advancing said drum con 
troller to a different position at each actuation of 
Said circuit closing means, means for maintain 
ing said drum controller in a definite operating 
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relation with said circuit closing means, means 
for maintaining a predetermined phase relation . 
between said master controller and said circuit 
actuator and means to control the operation of 
said clutch from said master controller. 

7. In a control system, a first station, electrical 
energy transmitting means thereat, a second sta 
tion, a source of electrical energy thereat, cir 
cuits interconnecting said stations, electrical de 
vices at said second station, a cyclically operated 
controller adapted to interconnect said devices 
with said source of energy to operate them at pre 
determined times in recurrent cycles, means to 
control the operation of said devices, a circuit 
closer normally operated over said interconnect 
ing circuits by said energy transmitting means at 
said first station, a cyclical circuit actuator inter 
posed between said circuit closer and said means 
to control said devices and adapted to selectively 
Operate last Said means depending upon which 
one of particular parts of the cycle the circuit 
actuator is in when said circuit closer is released, 
and means at said first station selectively oper 
able to interrupt the transmission of energy to 
release said circuit closer at any of said parts of 
the cycle of said actuator to selectively effect any 
one of a plurality of different operations of said 
devices. 

8. In a control System, in combination, a first 
station, electrical energy transmitting means 
thereat, a Second station, circuits interconnecting 
said stations, cyclical circuit controlling means at 
said second station, electrical devices at said sec 
ond station, means to operate said devices at par 
ticular times in repeated predetermined cycles, 
energy responsive means normally operated by 
energy transmitted from the first station over 
said interconnecting circuits to selectively control 
the operation of said devices, circuit connecting 
means between said circuit controlling means and 
said energy responsive means, and means to oper 
ate said devices in another predetermined man 
ner, last said means including means to interrupt 
the transmission of energy from first said station over said interconnecting circuits at a particular 
time during the cycle of said circuit controlling 
means and said energy responsive means. 

9. In a traffic signal system, in combination, a 
master controller, a constant speed motor, rotary 
circuit closing means including a plurality of keys 
which may be adjustably positioned to control the 
circuit closures, a differential interposed between 
said motor and said circuit closing means, means 
including said differential for controlling the 
speed of rotation of Said circuit closing means, a 
drum controller, means for advancing said drum 
controller to a different position at each above 
mentioned circuit closure, means for maintaining 
said drum controller in a definite operating rela 
tion with said circuit closing means and means 
for maintaining a predetermined phase relation 
between Said master controller and said circuit 
closing means. 

10. In a signal system, the combination of a 
master controller, a circuit controller provided 
with a substantially constant speed motor, cir 
cuit closing means, gearing interposed between 
said motor and said circuit closing means, in 
cluding a gear element driven by said motor, a 
gear element to drive said circuit closing means 
and a third gear element in differential relation 
ship with first two mentioned gear elements 
whereby said circuit closing means is driven at 
a speed which is a function of the speed of rota 
tion of said third gear element, means to vary 
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the speed of rotation of said third gear element 
from the master controller whereby the speed of 
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operation of said circuit closing means is varied, 
means for momentarily closing said circuit 
closing means during its operation at variable 
intervals in a recurrent cycle, a drum controller, 
iileans for advancing said drum controller to a 
different position at each actuation of said cir 
cuit closing means, means for maintaining said 
drum controller in a definite operating relation 
with said circuit closing means, and means for 
maintaining a predetermined phase relation be 
tween Said master controller and said circuit 
closing means. - 

11. A control system including, in combination, 
Na motor driven master controller, a remotely dis 
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posed controller, circuits interconnecting said 
controllers, a substantially constant speed driv 
ing motor for said remote controller, differential 
gearing including a gear driven by said motor, a 
gear to drive said controller and a third gear 
pivotally affixed to a rotatable member and coop 
erating with said first two mentioned gears 
whereby the speed of rotation of said controller 
driving gear is an inverse function of the speed 
of rotation of said member, means actuated over 
the interconnecting circuits for intermittently 
stopping the rotation of said member to cause the 
controller to be driven and releasing the member 
to cause the controller to be stopped whereby 
the remote controller is driven in a series of steps 
Substantially in Synchronism with the master 
controller and means to restore the remote con 

35 

40. 

50 

55 

60 

65 

70 

75 

troller to synchronism with the master controller 
should it deviate therefrom, last said means in 
(cluding means responsive to a deviation from 
Synchronism for causing the member to be re 
leased to stop the controller until synchronism 
is restored. 

12. A circuit controller including, in combina 
tion, a motor driven shaft, a circuit actuator, a 
normally engaged clutch to cause the actuator 
to be driven by the shaft, means for selecting 
either of a plurality of predetermined operating 
relations in which the actuator may be driven 
by the shaft and means responsive to actuation 
of the selecting means for disengaging the clutch 
until the selected operating relation is estab 
lished and for thereupon reengaging the clutch. 

13. A circuit controller, including, in combina 
tion, a motor driven shaft, a second shaft, a cir 
cuit actuator operated by the second shaft, nor 
mally engaged clutching means to cause the 
second shaft to be driven by the motor driven 
shaft in either of a plurality of predetermined 
phase relations of the motor driven shaft whereby 
the circuit actuator is operated in corresponding 
phase relations thereto, means for selecting either 
of said predetermined phase relations in which 
the second shaft may be driven and means con 
trollcd jointly by the two shafts and the select 
ing means for disengaging the clutching means 
subsequent to the selection of a phase relation 
different from that in which the second shaft is 
then being driven to cause the second shaft to be 
stopped until the selected phase relation is estab 
lished and to thereupon effect the reengagement 
of the clutching means. 

14. A circuit controller including, in combina 
tion, a motor driven shaft, a circuit actuator, a 
second shaft to operate the actuator, a normally 
engaged clutch to cause the second shaft to be 
driven by the motor driven shaft, a pair of nor 
mally closed contacts, means operated by the 
motor driven shaft to open the normally closed 
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contacts momentarily once each revolution of 
latter said shaft, a plurality of pairs of normally 
open contacts, means Operated by the second 
shaft to close the pairs of normally open con 
tacts momentarily at times during each revolu 
tion of the second shaft predetermined individu 
ally for each of latter said pairs of contacts, an 
electromagnet energizable to disengage the clutch 
to stop the second shaft, an electrical circuit including the electromagnet, the normally 
closed contacts and one of the pairs of normally 
open contacts to cause the electromagnet to be 
energized if the latter normally open pair of con 
tacts is closed without the normally closed ones 
being open to stop the shaft until the normally 
closed contacts are opened whereby an operating 
relation between the two shafts is established and 
maintained dependent upon the particular pair 
of the normally open contacts connected in said 
circuit and means to selectively connect either 
of the plurality of normally open pairs of con 
tacts in said circuit. 

15. A circuit controller including, in combina 
tion, a circuit actuator, a constant speed driving 
motor, a second motor, means to control the speed 
of the second motor, a drive shaft, a differential 
interconnecting the drive motor, the second mo 
tor and the drive shaft whereby the drive shaft 
is driven at a speed which is a function of the 
speed of the second motor, a second shaft to drive 
the circuit actuator, normally engaged clutching 
means adapted to cause the second shaft to be 
driven by the drive shaft in either of a plurality 
of predetermined phase relations thereto, means 
for selecting either of said predetermined phase 
relations and means controlled by the selecting 
means for disengaging the clutching means to 
stop the actuator until the selected phase relation 
has been established whereby said circuit actu 
ator may be operated cyclically with an adjust 
able period and in either of the predetermined 
phase relations to the drive shaft. 

16. In a control system the combination of a 
master controller, a circuit controller provided 
with a motor, a shaft driven by the motor, means 
for maintaining a predetermined operating rela 
tion between the shaft and the master controller, 
a circuit actuator, clutching means interposed 
between the shaft and the actuator adapted to 
cause the actuator to be driven cyclically by the 
shaft and means for selectively controlling the 
clutching means from the master controller to 
effect either of a plurality of operating relations 
between the actuator and the shaft. 

17. A control system including a master con 
troller, a plurality of individually driven second 
ary controllers, devices associated with, and op 
erated by, each secondary controller, a shaft in 
each latter said controllers, means to drive each 
of said shafts in synchronism with, and prede 
termined phase relation to, the master controller, 
means including a circuit actuator in each sec 
ondary controller to effect cyclical operation of 
the devices associated therewith, a normally en 
gaged chutch in each secondary controller adapt 
ed to cause the actuator thereof to be driven by 
the shaft predetermined individually for each 
secondary controller, means at the master con 
troller selectively operable to effect transmission 
of signals to the secondary controllers jointly 
while the shafts thereat are in either of a plu 
rality of predetermined positions, selective means 
in the latter controllers variably responsive to 
received signals dependent upon the position of 
their shafts when the signals are received to se 
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lect either of said phase relations and means re 
sponsive to latter said means for effecting either 
of said phase relations by disengaging the clutch 
until said phase relation is established and 
thereupon reengaging it whereby the devices of 
the System may be operated cyclically under con 
trol from the master controller with either of a plurality of offsets. 

18. A traffic control system including a master 
controller, a plurality of intersection controllers 
each provided with a shaft, with means to drive 
the shaft in synchronism and predetermined 
phase relation with the master controller, with a 
circuit actuator, with normally engaged clutching 
means adapted to cause the actuator to be driven 
by the shaft, with means to select either of a 
plurality of predetermined operating relations 
between the shaft and the actuator, with means 
responsive to the selecting means for disengaging 
the clutching means until a selected operating 
relation is established and thereupon reengaging 
it, with means to control the selecting means to 
select either of said operating relations in re 
Sponse to signals from the master controller de 
pendent upon the specific position within an 
angular sector a shaft is in when the signal is 
received and with adjustable means to make the 
selecting means responsive to signals in either one 
of a plurality of predetermined angular sectors; 
and means at the master controller selectively 
operable to transmit signals to the plurality of 
intersection controllers with the shafts thereat in 
either of Said specific positions in either of said 
sectors whereby the intersection controllers may 
be reset in groups dependent upon the angular 
Sectors in which they are responsive to signals 
and the specific reset of the separate controllers 
of each group' dependent upon the specific posi 
tion of the shafts thereof within that sector 
when the signal is received. 

19. The combination as set out by claim 18 
with means to make particular intersection con 
trollers responsive to signals received in two an 
gular sectors of their shafts whereby the inter 
Section controllers may be reset by primary 
groups and said particular controllers of said 
groups may be reset without affecting the other 
controllers of their respective groups. 

20. In a control system, in combination, a 
master controller, a circuit controller provided 
with a motor, a circuit actuator, a normally en 
gaged clutch to cause the actuator to be driven 
by the motor, means including said clutch to 
cause said actuator to be driven in synchronism 
with, and in either of a plurality of predetermined 
Operating relations to, said master controller and 
means for selectively controlling the clutch from 
the master controller to effect either of said plu 
rality of operating relations between the actuator 
and the master controller. 

21. In a control system, the combination of a 
master controller, a circuit controller provided 
with a motor, a circuit actuator, a clutch inter 
posed between said motor and said actuator 
adapted to cause the actuator to be driven by said 
motor, circuit means interconnecting the master 
controller and the circuit controller, means func 
tioning over said circuit means for causing said 
actuator to be driven by said motor in synchro 
nism with, and in either of a plurality of prede 
termined operating relations to, said master con 
troller, means at the master controller for select 
ing either of said predetermined operating rela 
tions, and means at the circuit controller respon 
sive to the actuation of said selecting means to 
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select any one of said operating relations to cause 
said clutch to be disengaged to stop the actuator 
until the selected operating relation has been 
established and to thereupon reengage the clutch 
to cause the actuator to be driven in the operating 
relation thus established. 

22. In a traffic signal controller, the combina 
tion of a rotatable signal control switch, a single 
timing dial, means including actuators upon said 
dial to effect an intermittent rotation of said 
control switch in accordance with any one of a 
plurality of adjustable sequences, and means for 
maintaining said dial in a predetermined Syn 
chronous relationship with said control Switch at 
one common instant of each revolution irrespec 
tive of which sequence is in effect. 

23. In a traffic signal control System, the com 
bination of a master controller, a secondary con 
troller having a drum switch, a single dial, means 
including actuators on said dial for selectively 
operating said drum at one of a plurality of se 
quences, means on said dial for effecting Syn 
chronism between said drum switch and said dial 
during a predetermined common period of said 
sequences, and means in said master controller 
for selecting the sequence under which said con 
troller is to operate. 
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